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The Center for Invasive Species and Ecosystem Health (www.bugwood.org) was formed in 2008 as a University 
of  Georgia Extension and Outreach Center. The Center is jointly housed in the College of  Agricultural and 
Environmental Sciences and the Warnell School of  Forestry and Natural Resources. In 2014, the Center’s mission 
was expanded to include a linkage with graduate student teaching and research. In the 2020 Center budget, 72% 
came from grants and cooperative agreements and 28% from State funds. An outside review of  the Center’s 
programs was conducted in August 2015. Findings and suggestions of  the review committee are included in the 
Strategic Plan on the next page.

Agricultural, forested, and natural systems are under increased stress due to problems caused by invasive species and 
some native pests. Invasive species cost the United States economy more than $120 billion each year. These include 
plants, insects, plant pathogens, nematodes, and wildlife in both terrestrial and aquatic ecosystems. Management 
decisions have wide-reaching impacts on ecosystem health and the people interacting with them.

We support efforts to prevent new infestations, detect pests, respond to new introductions, document changes, and 
manage the health of  our ecosystems. Solutions to these problems require collaborations that transcend disciplinary, 
departmental, institutional, and agency approaches, as well as state and national borders.  By providing ready access 
to relevant information and tools, we empower stakeholders to make cost-effective management decisions that 
minimize disruptions to non-target organisms in the ecosystem and effectively control pest organisms.

strategiC Plan 2016-2025History of  the Center

Situation

Vision

The Center for Invasive Species and Ecosystem 
Health exists to develop and utilize partnerships and 
information technology to advance invasive species 
management, integrated pest management, and forest 
health. 

Specific objectives include:

Mission Stakeholders

State:
State agencies, Master Gardeners, garden clubs, 

FFA, 4-H, K-12 educational professionals, green 
industry representatives, homeowners, agricultural 

producers, native plant societies, commodity 
commissions, extension specialists, county agents

National:
Commodity promotion boards, 
Federal government agencies, 

non-governmental organizations

International:
Regional and continental non-governmental 

organizations, African Union, European Union, 
foreign governments, Food and Agriculture 

Organization of  the United Nations

I. Promote, publicize, and improve awareness of the Center and its programs
Within the University:

• Produce annual reports, impact statements, newsletters, and press releases
• Provide training and updates for Agriculture & Natural Resources and 4-H County Extension Agents, Program Development

Coordinators, and Specialists
• Collaborate and engage with UGA Commodity Teams

Within the State:
• Provide trainings, educational materials, and

updates for stakeholders
• Collaborate and engage with state agencies
• Serve on state non-profit organization committees

& boards
• Maintain the Memorandum of Understanding to

continue Invasive Species Task Force operation
with Georgia state agencies

National and International:  
• Actively participate in advisory committees,

networks, forums, commodity groups,
professional societies, organizations, and grant
panels

II. Influence policy and development of
programs

• Contribute ideas and serve on national councils,
committees, and grant panels as requested by
external agencies and technical committees

• Participate in the development of standards, formats, and protocols for exchange of invasive species, pesticide resistance, and pest
management data

• Increase involvement in development of the U.S. Farm Bill and other Federal programs
• Provide expert witness, whitepapers, and commentary for policy setting groups, agencies, and congressional staffers

III. Leverage connections with the Southern IPM Center
• Coordinate development and use of information technology tools
• Enable rapid information exchange and management response to new and emerging pests
• Utilize communications, marketing, and program evaluation services associated with the IPM Centers
• Share staff  and resources that support the mission of  both organizations

IV. Infrastructure: resources and needs

Work with UGA administration to:
• Develop a framework for assessing impact of Center products and programs
• Secure appropriate facilities and space to accommodate Center staffing and programs
• Replace, retain, and promote staff
• Acquire dedicated FTE time to improve Center promotion, communications capabilities, and outputs
• Develop long-term funding strategies to keep the Center fully functional and relevant to Georgia stakeholder needs
• Develop independent Center advisory committees to focus on Georgia and national-level stakeholders
• Develop policy and procedures to appoint affiliate and adjunct faculty to the Center

Center administration will:
• Produce an annual report including user statistics, impact assessment, and productivity goals
• Evaluate proposed new projects for continuity and congruity with the Center’s mission
• Adopt life cycle management guidelines for all websites, applications, and publications
• Develop and implement consistent branding across all Center products
• Establish written policy on authorship of grants, presentations, and publications that require substantial Center involvement

V. Secure funds needed to fulfill mission
• Continue to pursue a diverse funding portfolio
• Seek increased private donations
• Support web server and database infrastructure maintenance through combination of grant and state funds
• Increase state salary, travel, and operating budgets

1. to increase programming to Georgia citizens
2. to use as state-matching funds to secure additional federal grants and cooperative agreements

• Providing a clearinghouse for content and resources
• Conducting outreach and training to promote public

awareness

• Developing collaborations among university, state,
regional, national and international, governmental and
non-governmental partners

• Integrating information, conducting applied research,
and developing programs

• Producing websites, smartphone applications,
publications, videos, presentations, and other
information technology tools

http://www.bugwood.org
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Center FaCulty & staFF
Center FaCulty

Chuck Bargeron, MS Computer Science
Co–Director  –  Warnell School of  Forestry & Natural Resources

Chuck was promoted to Senior Public Service Associate and Co-Director at the Center 
in July 2019. Chuck was appointed by the Secretary of  Interior to the National Invasive 
Species Advisory Council in 2013, reappointed in 2016, and elected chair in 2018. He is 
currently Chair-Elect of  the North American Invasive Species Management Association 
(NAISMA). During his 21 year tenue, Chuck has led the development of  countless web 
applications, smartphone applications, interactive CD-ROMs, databases and outreach 
publications. Websites he designed have received regional awards for content and 
design and have over 2 billion hits in the last decade. Chuck designed and developed the 
infrastructure behind Bugwood Images. Recently, he has focused on mapping invasive 
species and tools for Early Detection and Rapid Response using EDDMapS and 
smartphone applications. 

Michael Toews, PhD Entomology 
Co–Director  – College of Agricultural & Environmental Sciences 

Michael is a native of  Salina, KS and obtained a Ph.D. at Oklahoma State University. 
Dr. Toews arrived at UGA in 2006 as the cotton research entomologist. In addition to 
mentoring graduate students and post docs, he has secured more than $16 million in 
competitive grant funding, published 75 peer reviewed journal articles and holds a patent 
issued by the United States Patent and Trademark Office. Dr. Toews is involved in grant 
writing and programmatic content to support Georgia agricultural stakeholders. Together 
with Center staff, he has developed and released smartphone apps and content for 
invasive species such as the kudzu bug and brown marmorated stink bug. He is currently 
leading a project to integrate proper pest thresholds, IPM, and insecticide application 
guidelines for use by southeastern row crop growers and consultants. Michael was 
recently promoted to Assitant Dean of  the Univeristy of  Georgia-Tifton Campus.

Joe LaForest, MS Entomology/Plant Pathology 
Associate Director Integrated Pest Management and Forest Health
Co-Director – Southern IPM Center

Joe is Associate Director for the University of  Georgia’s Center for Invasive Species and 
Ecosystem Health (Bugwood) and leads the Integrated Pest Management (IPM) and 
Forest Health programs. He joined the University of  Georgia in 2006 and has focused 
on developing resources for educating all audiences on IPM and plant biosecurity as 
well as using technology to enable more effective use and distribute information. He 
leads system development for various databases and interfaces used by the Center for 
organization and delivery of  images, video, presentations, occurrence data, maps, and 
other user created content. He also serves as Co-Director for the Southern IPM Center 
and coordinates the Facilitation of  Innovation Through Technology (FITT) initiative to 
encourage communication between systems focused on IPM and Plant Biosecurity, while 
also leveraging the capabilities of  each system to maximize the benefit to all stakeholders. 
In concert with the extension and leveraging of  digital resources, he is improving impact 
evaluation of  digital resources as well as structural analysis of  content delivery and 
exchange networks.
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Center staFF

Bilal graduated from Valdosta State University in 2014 with a degree in Computer Science 
and is responsible for coding and designing web application and sites.

Bilal Bush, Web Programmer Specialist

Rachel graduated from from Oklahoma State University in 2017 with a M.S. in Natural 
Resource Ecology and Management. She assists in the planning, coordinating and 
implemention of  various citizen science projects.

Rachel Carroll, Citizen Science Coordinator

Jordan graduated in 2013 from the Valdosta State University with a B.S. degree in 
Computer Science. He creates and maintains mobile applications for iPad and iPhone 
devices, as well as maintaining other current applications. His position is set to also include 
monitoring networks and servers.

Jordan Daniel, Smartphone Application Programer

Sai graduated from the University of  Alabama with a MS degree in Computer Science (with 
focus on data visualization and human-computer interaction) in 2017 and is responsible 
designing and developing web applications.

Sai Dasari, Web Application Programmer

Salina graduated with an Associate Degree in Business from Abraham Baldwin Agricultural 
College in 2009. She provides programmatic duties and support for externally funded 
contract projects of  the Center, such as assisting in preparation of  grant submissions, 
interaction with other Contracts and Grants, Accounts Payable, Procurement and other 
UGA Departments.

Salina McAllister, Administrative Assistant

Krunal graduated in 2017 from the California State University with a M.S. degree in 
Computer Science and joined the Center in August 2017. He develops and maintains 
Android smartphone applications, as well as designs and develops Web applications. 

Krunal Patel, Smartphone Application Programmer

Sarah Jean graduated in 2012 from the University of  Georgia with a B.S.A. degree in 
Agricultural Communication. In support of  Center publications, her responsibilities 
include processing, entry, organization, and design of  information and images related to 
the Center’s Bugwood Image archive system and websites as well as designing publications.

Sarah Jean Swain, Communications Coordinator

Rebekah graduated from the University of  Georgia in 2009 with a M.S. in Crop and Soil 
Sciences with an emphasis in Weed Science. She joined the Center in 2010 and has a 
particular interest in data sharing and preservation and works to ensure that data is accurate 
and broadly available.

Rebekah Wallace, EDDMapS Coordinator

Former staFF, PostdoCtoral researCh assoCiates & graduate students

emeritus FaCulty

Liz Moss
Forest Health 

Specialist

Karan Rawlins 
Invasive Species 

Coordinator

Apurba Barman 
Postdoctoral 
Researcher

Sarah Hobby 
Graduate 
Student

Lauren Perez 
Graduate 
Student

Keith Douce,  
Emeritus Director, 
Entomology, retired 

December 2016

Dave Moorhead, Emeritus 
Director, Forestry, retired 

February 2019

Triston started as a Geographic Information Systems student worker in 2020. He is 
currently working on completing his bachelor’s degree in Natural Resource Management at 
Abraham Baldwin Agricultural College in pursuance of  becoming a Wildlife Biologist.

Triston Hansford, Student Worker

Nancy Bostick
Graduate 
Student

Ian Knight
Graduate 
Student

Sriyanka Lahiri
Postdoctoral 
Researcher

Shaohui Wu
Postdoctoral 
Researcher

PostdoCtoral researChers
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advisory Board:

Dale Greene became Dean of  the Warnell School of  Forestry & Natural Resources 
in 2015 after a 29-year research and teaching career that focused on improving the 
timber harvesting and forest operations elements of  the wood supply chain. Dale was 
twice appointed by Georgia Governors to the Georgia State Board of  Registration for 
Foresters and he is a long-serving member of  the Board of  Directors of  the Georgia 
Forestry Association. His recognitions include teaching awards at both UGA and 
Clemson, the Outstanding Research Award from the Southeastern Society of  American 
Foresters, and the Wise Owl Award from the Georgia Forestry Association. Dale earned 
his B.S. from LSU, M.S. from Virginia Tech, and Ph.D. from Auburn. Outside of  work, 
he and his family are active at Athens First United Methodist Church, with Scouting in 
the Athens area, and in the management of  their forestland in Georgia and Arkansas.

Dale Greene

Dr. Kris Braman joined the University of  Georgia Entomology faculty in 1989 after 
earning degrees from the State University of  New York (SUNY) in Forestry and the 
University of  Kentucky in Entomology. She served as Director of  the Georgia Center 
for Urban Agriculture from 2011-2016. Dr. Braman has developed management plans 
for insects that affect turf  and ornamentals; taught General Entomology and Biological 
Control for undergraduate and graduate students; and provided training for Green 
Industry Professionals. She has served as President of  both the Georgia Entomological 
Society and the South Eastern Branch of  the Entomological Society of  America (SEB-
ESA). Dr. Braman has been recognized as a Distinguished Alum of  the Entomology 
Department at the University of  Kentucky, as a recipient of  SEB-ESA’s Distinguished 
Achievement Award in Horticultural Entomology and as a recipient of  the GGIA 
Environmental Friend of  the Year Award. Dr. Braman took on an additional role of  
serving as Interim Assistant Dean of  the College of  Agricultural and Environmental 
Sciences at the UGA Griffin Campus from October 2014 through October 2015.  She 
currently serves as Professor & Head of  the Department of  Entomology.

S. Kris Braman

Laura Perry Johnson has bachelor, masters, and doctorate degrees in animal and dairy 
science from the UGA College of  Agricultural and Environmental Sciences. She 
served CAES as a graduate teaching and research assistant, laboratory technician, youth 
livestock specialist and district 4-H program development coordinator before becoming 
a District Director in 2012. As the district extension director for Southwest Georgia, she 
managed faculty, staff  and UGA Extension programs for 41 counties. Perry Johnson was 
named as the college’s Associate Dean of  Extension beginning January 1, 2015.

Laura Perry Johnson

Allen Moore, a UGA Distinguished Research Professor, is an expert in evolutionary 
biology and behavior genetics; molecular and quantitative genetic studies of  complex 
traits, especially social traits; and the development of  behavior. Moore has a bachelor’s 
degree in zoology from Arizona State University and a doctorate in environmental, 
population and organismic biology from the University of  Colorado. He was a National 
Science Foundation postdoctoral fellow in environmental biology at the Washington 
University School of  Medicine in St. Louis’ Department of  Anatomy and Neurobiology 
and a postdoctoral research associate in the Department of  Cell Biology and Anatomy 
at the Northwestern University School of  Medicine. He held various research and 
administrative positions in the biological sciences at the University of  Manchester and 
the University of  Exeter in the United Kingdom, and in entomology at the University 
of  Kentucky. He recently served as the department head of  the UGA Franklin College 
of  Arts and Sciences Department of  Genetics. Moore began his tenure as the CAES 
Associate Dean for Research on July 1, 2017. 

Allen Moore

Kris Irwin

University of GeorGia advisory Board Committee memBers

Kris M. Irwin is the Associate Dean for Outreach for the Warnell School of  Forestry & 
Natural Resources at the University of  Georgia. He joined the Warnell faculty in 1996. In 
addition to his administrative responsibilities, he is a member of  the Parks, Recreation, 
and Tourism Management faculty group with a focus on environmental education, 
evaluation, and curriculum development. He is co-founder of  the Advanced Training 
for Environmental Education in Georgia (ATEEG) Program, which is the first state 
environmental education certification program in the nation to receive accreditation 
from the North American Association for Environmental Education. He is also the co-
director of  the UGA Environmental Education Certificate. He teaches undergraduate 
and graduate courses including Natural Resource Management for Teachers and 
Foundations of  Environmental Education, a service-learning course. In 2004, Dr. Irwin 
published Science of  Forestry Management, which serves as the primary technical 
reference for the National Agricultural Education (FFA) Forestry Competition. Kris 
earned his B.S. from the University of  Missouri, M.S. from the University of  Florida, and 
Ph.D. from UGA. 

advisory Board: external advisory Board Committee memBers

Chip Bates is a graduate of  Auburn University with a Bachelor of  Science degree in 
Forest Management. His career in forestry began in 1986 with a consultant firm in 
South Georgia. Here, he received valuable knowledge in all aspects of  general forest 
management. In 1990 he transferred to the Georgia Forestry Commission. He has 
twenty-four years of  experience working with the Forest Management and Fire Control 
Departments. Chip is currently the Forest Health Coordinator for The Georgia Forestry 
Commission. His primary responsibilities are to coordinate the programs conducted by 
The Forest Health Management Staff, and to respond to new non-native invasive plants, 
insects, and diseases that are introduced into the United States. Particular emphasis 
is placed on early detection and rapid response for new invasive pests that have the 
potential to damage the forests of  Georgia. He is a member of  The Georgia Invasive 
Species Task Force, Sudden Oak Death Action Committee, Southern Forest Insect Work 
Group, and the Laurel Wilt Working Group. The Forest Health Management Group 
is responsible for providing leadership in Forest Health Management issues, forming 
partnerships to work with Federal, State, and private cooperators, and providing technical 
assistance to the landowners of  Georgia. 

Chip Bates
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Carrie Brown-Lima is a Senior Extension Associate and the Director of  the NY Invasive 
Species Research Institute at Cornell University.  In this role, she works closely with 
research scientists, state and federal agencies, the NY Invasive Species Council and 
Advisory Committee and regional managers and stakeholders to promote innovation 
and improve the scientific basis of  invasive species management. Carrie has over 20 
years of  experience working with natural resource conservation and management across 
ecosystems and borders. Prior to her position with the Research Institute, Carrie spent 11 
years promoting conservation strategies and partnerships in Brazil and throughout Latin 
America on diverse programs such as sustainable fisheries certifications, agriculture and 
conservation, and transboundary protected areas.

Carrie Brown-Lima

Tania Brenes-Arguedas

Mike Evans is the Program Director of  the Plant Protection Section with the Georgia 
Department of  Agriculture. He received a B.S. in Entomology from the University of  
Kentucky, and a Master of  Plant Protection and Pest Management from the University 
of  Georgia. Mike joined the Department in 1994. His responsibilities include overseeing 
plant nursery inspection, apiary inspection, agriculture pest detection activities and 
assisting with export of  fresh fruits, vegetables, and other unprocessed plant items. 

Mike Evans

Dr. Herb Bolton serves as a National Policy Manager at the U.S. Department of  
Agriculture (USDA), Animal & Plant Health Inspection Service, Plant Protection 
and Quarantine, Emergency and Domestic Programs in Riverdale, MD. His program 
responsibilities include policy management for the Emerald Ash Borer, Biological 
Control, Imported Fire Ants, & Roseau Cane Scale programs. He previously served as 
the National Program Leader for Entomology at the National Institute of  Food and 
Agriculture, Institute of  Food Protection and Sustainability, USDA in Washington, DC. 
His grant portfolio at NIFA included team leader for the Crop Protection and Pest 
Management Program, the Regional Integrated Pest Management Centers, the Applied 
Research and Development Program, Methyl Bromide Transition Program, and Hatch 
and Hatch Multistate projects. He is a Board Certified Entomologist with an M.S. degree 
from Rutgers – The State University of  New Jersey and a Ph.D. from the University of  
Florida.

Herb Bolton
Aaron Eager is the State Weed Coordinator for the Utah Department of  Agriculture and 
Food (UDAF). His responsibility includes the administration of  the Utah Noxious Weed 
Act and rules supporting the regulatory measures for Invasive Species. Aaron directs the 
activities of  the State Weed Committee, weed free forage and gravel, invasive species 
mitigation, along with regulatory ties into the Seed, Feed, Nursery, and Organic programs 
statewide. Currently, Aaron is the chair of  the Western Weed Coordinators Alliance 
(WWCA) and sit on the board of  Directors of  the North America Invasive Species 
Management Association (NAISMA). Throughout his career Aaron has served on many 
boards and commissions representing invasive species including; President of  the Utah 
Weed Supervisors Association (UWSA), the Utah Conservation Commission (UCC), 
the Utah Watershed Restoration Initiative (UWRI), and the Utah Lake Commission, 
to mention a few. Aaron has coordinated and hosted EDDMapS strategic planning 
meetings for the western United States to ensure the future direction of  the EDDMapS 
platform will meet the growing needs of  state and federal agencies across our nation.

Aaron Eager

Dr. Tania Brenes-Arguedas is Associate Director for the Western Region of  the National 
Plant Diagnostic Network. She is a tropical forest ecologist by formation, with expertise 
in plant-insect interactions and biostatistics. In the past she has worked as a scientist 
with the Smithsonian Tropical Research Institute, and privately as an environmental 
scientist and statistics consultant. Since 2018, she has worked on disease diagnostics and 
epidemiology.

Dr. Jay Ferrell earned a B.S. and M.S. in Plant and Soil Science from the University of  
Kentucky in 1998 and 2000, and a Ph.D. in Weed Science from the University of  Georgia 
in 2003. He joined the University of  Florida as an Assistant Professor in 2004 with 
responsibilities in weed management and herbicide stewardship. In the time since, he has 
attained the rank of  Associate Professor (2009) and Professor (2014). Dr. Ferrell became 
the Director of  the UF’s Center for Aquatic and Invasive Plants in 2017 where he helps 
coordinate and promote invasive plant research and extension activities throughout the 
UF Institute of  Food and Agricultural Sciences (IFAS). In 2019 he took leadership of  
the IFAS Pesticide Information Office which directs pesticide licensing/testing and 
extension outreach activities for pesticide safety and compliance.

Jay Ferrel
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As a TWS Certified Wildlife Biologist with over 38 years of  natural resources 
conservation experience at both state and federal levels, Mr. Ielmini has been directly 
involved in supporting multiple national and international committees and coalitions 
addressing aquatic and terrestrial invasive species across the United States.  He has led 
programs to restore native species biodiversity and collaborated a variety of  natural 
resource conservation issues within the U.S. and around the world. With expertise in 
ecology, land management operations, conservation law enforcement, community-based 
capacity building, environmental public policy, and program oversight and development, 
he has provided assistance to government and non-government organizations across 
five continents; working directly with the Kenya Wildlife Service, Ugandan National 
Forest Authority, Indian Forest Service, and other organizations within Africa, Peru, 
India, Mexico, Asia and Europe on invasive species issues, biodiversity monitoring and 
protection, illegal timber/wildlife trafficking, land management planning and policy, and 
community sustainability.  He played a principle role in developing the National Invasive 
Species Management Strategy for Kenya and helped initiate the Indian Invasive Alien 
Species Society. He has served on the United Nations Development Program (UNDP) 
Global Environment Facility’s Invasive Species International Scientific Committee 
supporting Mexico’s National Commission for the Knowledge and Use of  Biodiversity.  
He has been the longest-serving co-chairman of  the Federal Interagency Committee 
for the Management of  Noxious and Exotic Weeds since it was established in 1994; 
and participates on numerous other coordinating groups within the federal sector, and 
engages closely with members of  the National Invasive Species Council through the 
Senior Advisors Group.  Since 2003 he has served as the U.S. Forest Service’s National 
Invasive Species Management Program Manager in Washington, D.C., USA.  

Mike Ielmini

George Kennedy is a William Neal Reynolds Distinguished Professor of  Agriculture 
at North Carolina State University. Research in his program focuses on understanding 
the ecology and life systems of  arthropods affecting agricultural crops and applying 
that understanding to improve the effectiveness and sustainability of  IPM. Research 
spans sub- organismal, organism, population, community and agroecosystem levels 
of  biological organization and addresses fundamental interactions and processes that 
influence pest status, population dynamics and the insect/crop interactions that result in 
damaging infestations.

George Kennedy

Mark Renz received his BS and PhD from University of  California Davis studying 
weed biology and management in cropped and natural areas. In 2006 Mark moved to 
Wisconsin to an extension specialist position at the University of  Wisconsin Madison 
where he focuses on weed management in perennial agronomic crops (alfalfa, pastures) 
and on invasive plants in natural areas. Research goals in Dr. Renz’s lab are centered on 
developing information that will improve management decisions related to weeds in 
these systems so that they can be implemented to maximize benefits to the farmer/land 
manager while minimizing impacts to the environment. Efforts have been successful as 
to date his resources have been viewed/downloaded over 3 million times.

Mark Renz

Ms. Hurley has a bachelor’s degree in Community Health from Texas Woman’s 
University and Master’s in Public Affairs from the University of  Texas at Dallas. Hurley 
was hired by AgriLife Extension in 2001 to oversee the Texas School IPM program. 
Ms. Hurley coordinates school IPM coordinator training for public schools in TX and 
oversees the statewide effort to educate schools about their Integrated Pest Management 
programs.  Hurley is also known for her work on the National School IPM Workgroup, 
which helps coordinate efforts amongst states to offer quality training and education to 
those interested in IPM.  Hurley has also been a long-standing committee member of  
the International IPM Symposium and has been co-chairman of  the Awards Committee 
for the IPM Symposium. Along with Dr. Mike Merchant, Hurley helps coordinate 
the training efforts at the IPM Experience House located at the Texas A&M AgriLife 
Research & Extension Center.  Primary focus for Extension is understanding the 
laws and rules that impact schools and pest control businesses. Secondary focus is on 
vertebrate pests (rodents, bats, wildlife) as well as most structural pests of  concern. Ms. 
Hurley’s background in public health and administration aids her role in assisting schools 
with their compliance needs. Her position with AgriLife Extension has been assisting 
school districts with their IPM programs. Rodent management has been an ongoing 
focus for Hurley that has resulted in conducting research on the rodent sensing devices 
being developed for the pest control industry.  

Janet Hurley

As the Chief  Scientist on staff  to the U.S. the National Invasive Species Council 
(NISC), Jeff  Morrisette coordinates with federal agencies and the broader research 
and innovation communities to use the best available science to inform and develop 
NISC annual Work Plan activities.  He works collaboratively with federal and university 
research communities to have their efforts inform resource management decisions on 
policy, planning, and actions. Before joining NISC staff, Jeff  served as the director of  the 
DOI North Central Climate Science, head of  the Invasive Species Science Branch and 
the assistant center director for science at the USGS Fort Collins Science Center, and as a 
research scientist at the NASA’s Goddard Space Flight Center and NASA Headquarters. 
He received his B.A. degree from Siena Heights University in Adrian, Michigan, M.S. 
degree in Statistics from Oakland University in Rochester, Michigan, and PhD. from 
North Carolina State University.

Jeff  Morrisette
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media distriBution

The Center is involved in the design and publication of  
numerous mobile applications for both Android and 
iOS devices. To date, we have published 76 smartphone 
applications on topics including, but not limited to, reporting 
broad (e.g., EDDMapS) and specific (e.g., Squeal on Pigs) 
invasive species as well as pest management and identification 
(e.g., VegDr). Applications created offer both geographically 
defined (e.g., IveGot1, Great Lakes Vegetables) and wide-
ranging (e.g., Wild Spotter, Forest Insect Pests) options. Mobile 
applications engage users with invasive 
species, forest health, natural resource and 
agricultural management.

Bugwood aPPs

Bugwood weBsites
The Center has designed and developed some of  the most recognizable web interfaces/brands in the fields of  
forestry, forest health, invasive species, natural resources, agriculture and entomology. We design web interfaces and 
applications to be both graphically pleasing and intuitive to provide information to users as quickly as possible

Our most visited websites are EDDMapS.org, 
Bugwood.org and our image websites (Invasive.org, 
ForestryImages.org, IPMImages.org, InsectImages.
org and WeedImages.org). We have also created 
and hosted outside organization websites 
including state and regional Exotic Pest Plant 
Council websites, Cooperative Invasive Species 
Management Area websites, and various others. 

Some examples of  recent partnerships 
that have led to the Center-hosted sites 
include Texas A&M (RoseRosette.org), the 
USDA-ARS and the University of  Illinois 
(SuctionTrapNetwork.org), and the National 
Cotton States Arthropod Pest Management 
Working Group (SouthernPests.org).  Perhaps 
our biggest partnership as of  late is with the U.S. 
Forest Service and Wildlife Forever to create 
WildSpotter.org.

Total Number of  Smartphone Apps by Year, 
2015-2019

Smartphone App Downloads by Year, 
2015-2019

https://www.evergladescisma.org/

https://www.barkbeetles.org

Number of  Website Page Views by Year, 
2015-2019

Total Number of  Websites, 2015-2019

Example Websites

https://apps.bugwood.org/
http://Invasive.org
http://ForestryImages.org
http://IPMImages.org
http://InsectImages.org
http://InsectImages.org
http://WeedImages.org
https://roserosette.org/
https://suctiontrapnetwork.org/
https://southernpests.org/
https://wildspotter.org/
https://www.evergladescisma.org/
https://www.barkbeetles.org
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Landscape Problem Solver https://plantdiagnostics.bugwood.org/ 5,235
Healthy Trees Healthy Cities App https://healthytreeshealthycitiesapp.org 5,223
Resource Database https://resources.ipmcenters.org 5,117
Widely Prevalent Viruses https://www.PrevalentViruses.org 4,776
Widely Prevalent Bacteria https://www.PrevalentBacteria.org 4,633
Soybean ipmPipe https://soybean.ipmpipe.org 4,576
National Association of IPCs https://www.na-ipc.org 4,296
Southern Forest Insect Work Conference https://www.sfiwc.org 3,861
Bugwood Presents https://presents.bugwood.org 3,395
Basil Downy Mildew Monitoring https://basil.agpestmonitor.org 3,117
Widely Prevalent Nematodes https://www.prevalentnematodes.org/ 2,938
River to River Cooperative Weed Management Area https://www.rtrcwma.org 2,804
ipmPiPE https://www.ipmpipe.org 2,649
Allium Net https://alliumnet.com 2,183
Potomac Highlands  https://www.phcwpma.org 1,663
Bugwood Videos https://video.bugwood.org 1,561
Suction Trap Network https://suctiontrapnetwork.org 1,357
Wheat Pest Monitoring https://wheat.agpestmonitor.org 1,240
Growing Green Lawns https://www.growinggreenlawns.org/ 1,142
PeanutRX https://peanutrx.org 812
IPMCenters Grant System https://grants.ipmcenters.org 752
Coastal Georgia CISMA https://www.coastalgeorgiacisma.org 745
Bugwood Developers https://developers.bugwood.org 641
Friends of Everglades Cooperative Invasive Species 
Management Area

https://www.friendsofecisma.org 631

IPC Web Solutions https://www.ipcwebsolutions.org 629
Identi-Scale https://identi-scale.org 394
National Cotton States Arthropod Pest Management 
Working Group

https://southernpests.org 364

Pest Threats https://pestthreats.bugwood.org/ 302
US Vigna https://www.usvigna.org 207
Diamondback Moth Management https://diamondbackmoth.org 190
Stored Products https://storedproducts.org 61
Southern Pine Health https://southernpinehealth.org 57
Urban Forestry Images https://urban.forestryimages.org 22
Southeast Exotic Pest Plant Council https://www.se-eppc.org Not Available
Silvopasture https://www.silvopasture.org Not Available
Bugwood Analytics and Reporting https://reports.bugwood.org Not Available
ISM Track https://www.ismtrack.org Not Available
MyIPM https://myipm.bugwoodcloud.org/ Not Available
IPC Connect https://www.ipcconnect.org Not Available
IPC Logic https://www.ipclogic.org Not Available
EDDMapS GIS https://gisdata.eddmaps.org Not Available
Bugwood Admin https://admin.bugwood.org NEW
Hosting Administration https://hosting.bugwood.org/ NEW
Warnell Outreach https://www.warnelloutreach.org NEW
Bugwood Updates https://updates.bugwood.org NEW
National Predictive Model Tool Initiative https://agpmt.org  NEW

Website Name URL Page Views
BugwoodCloud for Content Delivery https://bugwoodcloud.org 162,431,244
Bugwood API https://api.bugwood.org/ 48,800,698
BugwoodCloud for Content Delivery Secured https://secure.bugwoodcloud.org 11,552,414
Invasive.org https://www.invasive.org 1,791,309
EDDMapS https://www.eddmaps.org 1,139,373
EDDMapS Mapping and Visualization Services https://maps.eddmaps.org 1,019,383
Bugwood Wiki https://wiki.bugwood.org 950,998
Forestry Images https://www.ForestryImages.org 809,706
Invasive Plant Atlas of the United States https://www.invasiveplantatlas.org 616,523
Insect Images https://www.Insectimages.org 421,355
IPM Centers Resource Database https://www.IPMImages.org 316,944
Delta Keys https://www.delta-intkey.com 147,985
Georgia Invasive Species Taskforce https://www.gainvasives.org 118,331
ImageID https://imageid.idtools.org 111,137
Everglades Cooperative Invasive Species Management Area https://www.evergladescisma.org 107,373
Weed Images https://www.WeedImages.org 91,856
Bugwood Network https://www.Bugwood.org 72,874
Florida Exotic Pest Plant Council https://www.fleppc.org 56,914
Bark and Wood Boring Beetles of the World https://www.BarkBeetles.org 51,981
Widely Prevalent Fungi https://www.prevalentFungi.org 43,004
Florida Invasives https://www.floridainvasives.org 42,271
Rose rosette https://roserosette.org 39,289
Bugwood Images https://images.bugwood.org 37,208
Midwest Invasive Plant Network https://www.mipn.org 35,957
Corn ipmPiPE https://corn.ipmpipe.org 32,930
iBiocontrol https://www.ibiocontrol.org 28,037
AgPest Monitor https://agpestmonitor.org 24,675
Georgia Exotic Pest Plant Council https://www.gaeppc.org 23,696
North Central IPM Center https://www.ncipmc.org 23,053
Forest-A-Syst https://www.ForestASyst.org 21,524
Kudzu Bug https://www.kudzubug.org 17,637
Forest Pests of North America https://www.ForestPests.org 17,602
Southern IPM Center https://www.southernipm.org 15,504
Bugwood Apps https://apps.bugwood.org 12,991
Cucurbit Downy Mildew ipmPiPE https://cdm.ipmpipe.org 12,691
IPM Symposium https://ipmsymposium.org 11,915
Regional IPM Centers https://www.ipmcenters.org 10,751
Cogongrass https://www.cogongrass.org 9,901
National Invasive Species Awareness Week https://www.nisaw.org 9,804
Georgia Coastal Plain Native Plants for Sustainable 
Landscaping and Wildlife Habitat

https://ecoscapes.bugwood.org 8,873

Wild Spotter https://wildspotter.org 8,183
North American Invasive Species Network https://www.naisn.org 7,767
Pecan Pest Monitoring https://pecan.agpestmonitor.org 5,941
Bugwood Blog https://bugwood.blogspot.com 5,701

Websites with URL and Page Views (August 2019 - August 2020)

https://plantdiagnostics.bugwood.org/
https://healthytreeshealthycitiesapp.org
https://resources.ipmcenters.org
https://www.PrevalentViruses.org
https://www.PrevalentBacteria.org
https://soybean.ipmpipe.org
https://www.na-ipc.org
https://www.sfiwc.org
https://presents.bugwood.org
https://basil.agpestmonitor.org
https://www.prevalentnematodes.org/
https://www.rtrcwma.org
https://www.ipmpipe.org
https://alliumnet.com
https://www.phcwpma.org
https://video.bugwood.org
https://suctiontrapnetwork.org
https://wheat.agpestmonitor.org
https://www.growinggreenlawns.org/
https://peanutrx.org
https://grants.ipmcenters.org
https://www.coastalgeorgiacisma.org
https://developers.bugwood.org
https://www.friendsofecisma.org
https://www.ipcwebsolutions.org
https://identi-scale.org
https://southernpests.org
https://pestthreats.bugwood.org/
https://www.usvigna.org
https://diamondbackmoth.org
https://storedproducts.org
https://southernpinehealth.org
https://urban.forestryimages.org
https://www.se-eppc.org
https://www.silvopasture.org
https://reports.bugwood.org
https://www.ismtrack.org
https://myipm.bugwoodcloud.org/
https://www.ipcconnect.org
https://www.ipclogic.org
https://gisdata.eddmaps.org
https://admin.bugwood.org
https://hosting.bugwood.org/
https://www.warnelloutreach.org
https://updates.bugwood.org
https://agpmt.org
https://bugwoodcloud.org
https://api.bugwood.org/
https://secure.bugwoodcloud.org
https://www.invasive.org
https://www.eddmaps.org
https://maps.eddmaps.org
https://wiki.bugwood.org
https://www.ForestryImages.org
https://www.invasiveplantatlas.org
https://www.Insectimages.org
https://www.IPMImages.org
https://www.delta-intkey.com
https://www.gainvasives.org
https://imageid.idtools.org
https://www.evergladescisma.org
https://www.WeedImages.org
https://www.Bugwood.org
https://www.fleppc.org
https://www.BarkBeetles.org
https://www.prevalentFungi.org
https://www.floridainvasives.org
https://roserosette.org
https://images.bugwood.org
https://www.mipn.org
https://corn.ipmpipe.org
https://www.ibiocontrol.org
https://agpestmonitor.org
https://www.gaeppc.org
https://www.ncipmc.org
https://www.ForestASyst.org
https://www.kudzubug.org
https://www.ForestPests.org
https://www.southernipm.org
https://apps.bugwood.org
https://cdm.ipmpipe.org
https://ipmsymposium.org
https://www.ipmcenters.org
https://www.cogongrass.org
https://www.nisaw.org
https://ecoscapes.bugwood.org
https://wildspotter.org
https://www.naisn.org
https://pecan.agpestmonitor.org
https://bugwood.blogspot.com


Center for Invasive Species and Ecosystem Health Annual Report Highlights 2015-2019 / 21Center for Invasive Species and Ecosystem Health Annual Report Highlights 2015-2019 / 20

App Name Apple Downloads Android Downloads
IveGot1 27,174 6,953
Great Lakes Early Detection Network 26,475 3,600
New Jersey Strike Team 23,350 977
Texas Invaders 23,158 1,155
Invasives in Southern Forests 21,348 X
EDDMapS Pro 13,544 2,326
Southeast Early Detection Network 13,458 1,276
Washington Invasives 10,504 3,870
EDDMapS Ontario 8,524 3,525
Forest Insect Pests 8,096 2,643
Landscape Alternatives 7,187 743
Outsmart Invasive Species 6,925 1,344
EDDMapS West 6,595 2,053
Alaska Weeds ID 5,710 702
Mid-Atlantic Early Detection Network 4,931 1,346
EDDMapS Alberta 4,134 437
Good Bugs + 4,092 1,085
SE Agricultural Stink Bug ID 4,042 1,672
Vegetable Doctor 3,447 22,676
Stop NY Invasives 3,208 287
EDDMapS IPM 3,199 329
Squeal on Pigs 3,178 608
GA Cotton Insect Advisor 3,066 1,608
Great Lakes Vegetables 3,056 68
Healthy Trees, Healthy Cities 3,054 468
GDA Nursery Assessment 2,770 X
IPCConnect 2,693 X
Stink Bug Scout 1,300 1,186
iBioControl 884 199
Wild Spotter 881 483
EDDMapS 224 170
Rangeland Health Monitoring 182 62
Feral Pig Damage 178 90
Iowa Plants: Pull it or Keep it 126 135
IveGot1 Español 124 8
Georgia Bats in Bridges 102 48
seID X 394
Trees of Georgia X 249
Forest Tree Diagnosis X 120
ISMTrack X 7

Smartphone Apps with Total Downloads (as of  August 2020)

Outreach and engagement are core aspects of 
the Center’s mission and have been historically 
accomplished through workshops, printed 
publications, and attending conferences. In recent 
years, outreach expanded to include digital media, 
but the Center’s social media presence was sporadic. 
The Bugwood Blog (2006-2018) had followers, 
but they were not interacting with posts. A social 
media campaign was devised in 2018 and involved 
creating new, original content with easy-to-digest 
information about invasive species ID, alternatives 
for invasive garden plants, how invasive species are 
transported, and calls to report invasive species. The 
Center also continued sharing content and news 
from partner organization’s pages and the world 
related to other areas of interest.

Facebook showed the largest increase in followers 
and engagements as the result of this campaign. The 
Center’s main post type is still news, but original graphics are receiving the most engagement. Also, the Center is 
posting less but seeing increased engagement with posts. 

The energy put into this social media campaign during the first half of 2019 can be seen as “startup costs.” The 
campaign has been wildly successful and resulted in a new library of  graphics and ideas that can be recycled and 
updated in the future.

Platform, Jan-
June, Year

No. of New 
Posts / 
Tweets

New Followers
Facebook Lifetime 
Post Total Reach / 

Tweet Impressions1

Post 
Engagements2

Facebook, 2018 354 104 110,460 12,662

Facebook, 2019 241 576 321,983 41,417

% Change 32 % decrease 454% increase 192% increase 227% increase

Twitter, 2018 239
76

(2/2/18)
97,967 2,419

Twitter, 2019 275 91 188,584 3,557

% Change 15% increase 20% increase 93% increase 47% increase

Instagram, 2018 114 38 n/a 325

Instagram, 2019 100 31 n/a 467

% Change 12% decrease 18% decrease n/a 44% increase

Overall Social Media Statistics Compared Across Platforms 
January-June 2018 vs. January-June 2019

1 Lifetime Post Total Reach and Tweet Impressions: number of  unique users who had a Bugwood post enter their 
screen (posts include statuses, photos, links, videos and more)
2 Post engagements: comprised of  Comments, Replies, Likes, Shares, Clicks, and Retweets

Social Media Following (as of August, 2020)

soCial media CamPaign

2,714

@bugwoodcenter

1,285

@Bugwood

211

@bugwood_uga

89

@bugwoodcenter
videos

https://apps.bugwood.org/apps/ivegot1/
https://apps.bugwood.org/apps/gledn/
https://apps.bugwood.org/apps/njinvasivespeciesstriketeam/
https://apps.bugwood.org/apps/texas-invaders/
https://apps.bugwood.org/apps/southern-forests/
https://apps.bugwood.org/apps/eddmaps-pro/
https://apps.bugwood.org/apps/seedn/
https://apps.bugwood.org/apps/eddmapsontario/
https://apps.bugwood.org/apps/forest-insect-pests/
https://apps.bugwood.org/apps/landscape-alt/
https://apps.bugwood.org/apps/outsmart/
https://apps.bugwood.org/apps/mrwc/
https://apps.bugwood.org/apps/alaska/
https://apps.bugwood.org/apps/mid-atlantic/
https://apps.bugwood.org/apps/seagstinkbugid/
https://apps.bugwood.org/apps/vegdr/
https://apps.bugwood.org/apps/eddmaps-ipm/
https://apps.bugwood.org/apps/squeal/
https://apps.bugwood.org/apps/gacottoninsectadv/
https://apps.bugwood.org/apps/greatlakesvegs/
https://apps.bugwood.org/apps/stink-bug-scout/
https://apps.bugwood.org/apps/ibiocontrol/
https://www.facebook.com/bugwoodcenter/
https://twitter.com/bugwood?lang=en
https://www.instagram.com/bugwood_uga/
https://www.youtube.com/channel/UCqgNANNLspFOecRi4xzV4LA
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seid – seed identiFiCation smartPhone 
aPP For toxiC Plant seeds and Fruit

seID (seed identification) is a native, mobile application for the identifying 
of  potentially toxic plant seeds and fruit. The app was specifically 
designed for FBI field agents with little to no background in botany. 
Funded by the Departments of  Agriculture (USDA), Justice (DOJ), and 
Homeland Security (DHS), seID, when completed in 2021, will include 
150 to 200 species.  The Android app is being designed and developed 
by University of  Georgia – Center for Invasive Species and Ecosystem 
Health, Colorado State University’s Biology Department, and USDA 
APHIS PPQ Identification Technology Program.

seID offers agents the opportunity to screen seeds by multiple 
methodologies including: 1) A classic pathway identification key, 2) a filter 
key which triages the diagnostic features for an unknown seed, and 3) a 
gallery of  images to which the unknown seed may be compared. Each 
species fact sheet includes a diversity of  topics to support the screening 
process (e.g., common names, diagnostic features, distribution, significant 
toxins, symptomologies, and look-alike species). The fact sheets also 
contain an extensive image collection of  seeds, fruits, flowers, leaves, 
and other plant parts to assist in the identification of  an unknown.  seID 
version 2 is currently available in the FBI internal app store and includes 
61 species.

ProjeCt highlights

The Wild Spotter website and app were launched summer of  
2018 and the project includes 21 National Forests and 7 Indian 
Tribes located across the U.S. The website has received 19,939 
page requests and the apps have been downloaded 881 and 483 
times for iOS and Android, respectively. As part of  this effort, 
the existing U.S. Forest Service invasive plant database was 
integrated into EDDMapS, adding 670,949 new records.  

The Wild Spotter project has added 57 partners since the launch 
to help promote and expand the program.  Several presentations 
were also given at such meetings as the Neobiota 2018 
International Conference, the Association of  Fish & Wildlife 
Agencies Annual Meeting, the Upper Midwest Invasive Species 
Conference and the River Management Society symposium. 
Webinars were created for the National Association of  Invasive 
Plant Councils and Idaho Invasive Species Council.

wild sPotter - invasive sPeCies 
maPPing on national Forests

The Univ. of  Illinois Forestry Extension used the Wild Spotter app 
during a Wilderness Hike and Invasive Plant Survey at the Shawnee 
National Forest on December 4, 2018

Citizen science project coordinator, Rachel Carroll, assembles promotional materials (right) for Wild Spotter partners and participating Wild Places. Wild 
Spotter has been presented at numerous national and international conferences including The Citizen Science Association’s biennial conference in Raleigh, NC 
in 2019. This conference coincided with a Citizen Science Festival at the North Carolina Museum of  Natural History where Rachel Carroll and Rebekah 
Wallace, EDDMapS Coordinator, hosted an interactive Wild Spotter BINGO activity (left). 

New Bugwood 
Website

The Bugwood website was 
updated in August 2019 to a 
more modern, mobile-friendly, 
and streamlined design. 

https://wildspotter.org/
https://www.bugwood.org/index.cfm
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southern iPm Center
The Southern Integrated Pest Management Center is one of  four regional centers funded by the USDA 
National Institute of  Food and Agriculture to promote IPM. It serves as the hub of  a multi-state partnership 
and communication network linking researchers, growers, extension educators, commodity organizations, 
environmental groups, pest control professionals, government agencies and others. It also provides the 
infrastructure for the development and sharing of  current and new pest management technologies among 
federal and state agencies, impacted organizations, and pest managers.  

The Southern IPM Center and Center for Invasive Species and Ecosystem Health extend our collective 
expertise, technology and infrastructure to support regional efforts and promote program continuity.  This 
includes web hosting for 31 websites, use of  EDDMapS for coordinating invasive species and pesticide 
resistance data collection and use of  AgPest Monitor for routine monitoring of  agronomic pests. Technical 
assistance is provided to help users incorporate these tools, help with hosting and coordination of  webinars, and 
all content from the image (https://images.bugwood.org/), presentation (https://presents.bugwood.org), and 
resource databases (https://resources.ipmcenters.org) into their outreach efforts.  

These services are used in coordination with Southern IPM Enhancement Grants, working groups, and other 
projects funded through USDA NIFA’s Crop Protection and Pest Management Program including the Applied 
Research and Development Program and Extension Implementation Program. They have also been used to 
sustain the resources past the end of  the funded project for these programs and others including Specialty Crop 
Research Initiative.

imageid
Many different species, including weeds, insects, and diseases are known to cause crop losses.  The first step to 
effective management is identifying what can cause a problem and keeping it out of  the field before it can cause 
damage!  Images are an extremely effective tool for assisting with identification of  pests if  the images are clear, 
focus on the characteristics for identifying the pest, and have reliable data to assure viewers that the images are 
properly identified.  The USDA APHIS Identification Technology Program took thousands of  images of  the 
original museum specimens that defined a species, however, they did not have a good way to let anyone see 
those images and the data associated with them.  Through collaboration with the Center, they created ImageID 
(https://imageid.idtools.org) to provide a way for Identifiers at the US Ports of  Entry to quickly search through 
166,429 images on 28,491 taxa.  Although the system is only used by about 140 users, they are the individuals 
within USDA APHIS PPQ that are responsible for determining if  something intercepted at a US port is of  
concern to US agriculture.  The success of  this system has lead to potential expansion to aid all Customs and 
Border Patrol agents. 

Joe LaForest and Center staff  designing website dashboard interface (left). Sarah Jean Swain processing 35 mm slides for addition into Bugwood Image 
Database (right). 

eddmaPs iPm
In 2015, Center faculty were funded by USDA NIFA on a 
multiyear project to build and demonstrate a qualitative based pest 
monitoring network. We chose to work on several invasive species 
including sugarcane aphid, a recently arrived insect pest of  sorghum 
production, white mold, an annually occurring fungal disease of  
peanut production, and peanut rust, a tropical storm dispersed 
pathogen of  peanuts. After building the IT infrastructure and a 
new smart phone app called EDDMapS IPM, Dr. Toews worked 
with Georgia County Agents in spring 2016 to learn to report 
observations in their counties weekly during the growing season.

In the research component, graduate students managed field plots 
in a north-south transect across Georgia using standard agronomic 
practices vs. Extension recommendations based on known pest or 
pathogen presence in that county. After one year, the data show 
that county agents generally reported low levels of  each pest 
approximately one to 2 weeks before the pests were detected in the 
research plots.

We were able to mitigate economic losses to sugarcane aphid 
by making well-timed insecticide applications. The project was 
replicated again in 2017 and the programmers at the Center created 
methods that provided real-time push alerts to app users and 
stakeholders warning them of  pest detections in their area. We hope 
that this type of  reporting infrastructure can help maximize dollars 
spent on crop inputs for Georgia growers, while preserving crop 
yield and quality.

UGA research and Extension 
professionals utilized the EDDMapS 
database and EDDMapS IPM 
smartphone app to track population 
and better understand real time 
population changes and spread of  
silverleaf  whitefly.

https://images.bugwood.org/
https://presents.bugwood.org
https://resources.ipmcenters.org
https://imageid.idtools.org
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Bugwood image dataBase

Bugwood Images is a grant-funded project that began in 1994. The website, launched in 
2001, has grown and received a great deal of  recognition. Bugwood Images provides an easily 
accessible archive of  high quality images for use in educational applications. It is made up of  five major website 
interfaces: ForestryImages, IPMImages, InsectImages, WeedImages, and Invasive.org. 

The focus of  Bugwood Images is on species of  economic concern. Images cover invasive species, forestry, 
agriculture, integrated pest management, plants, insects, diseases, fungi, wildlife, fire and other natural resource 
issues. Images are reviewed for content and quality. In most cases, the images found in this system were uploaded 
to our database by the actual photographers. Images are available freely for educational and non-commercial use, as 
long as they are cited. Commercial usage is dictated by individual photographers, who retain all rights to images.

Total Number of  Images, 2015-2019

Images Added by Year, 2015-2019

Subjects Represented by New Images by Year, 2015-2019

http://Bugwood Images
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First deteCtor network in georgia
The First Detector Network in Georgia program has

1. Created a volunteer First Detector Network in Georgia to assist
state and federal agency staff  identify and monitor for new and
emerging high consequence pests of  concern to Georgia;

2. Taught Master Gardeners and other volunteers about possible
impacts, identification, monitoring techniques, reporting, and
steps that can be taken to prevent the spread of  new and
emerging high consequence pests of  concern to Georgia;

3. Developed a set of  local educators across Georgia who can/will
share knowledge on invasive pests to communities as volunteers
to support future High Consequence Pest monitoring in Georgia;

4. Developed and made available to Georgia citizens a set of
educational materials (printed and internet-available) and training
sessions about new and emerging high consequence pests of
concern to Georgia.

Workshops have been held in collaboration with other faculty from the University of  Georgia, Georgia Forestry 
Commission, Georgia Department of  Agriculture, Georgia Department of  Natural Resources and Georgia 
Exotic Plant Pest Council.  There have been 3,849 invasive species reports of  220 species by 303 individuals 
since the program launched in 2015. The program has trained 615 individuals at 19 workshops about pests and 
risks associated with high consequence pests of  Georgia. In 2020, the program was moved completely online as 
an advanced training course for the Georgia Master Gardeners program. The Center has developed a Georgia 
First Detector Guide to Invasive Species manual, as well as two new chapters for the Georgia Master Gardener 
handbook focused on invasive species and native plants.

The Center developed and provides the www.Invasive.org 
website to address informational needs in the area of  invasive 
and exotic species. Invasive.org contains thousands of  images 
and information about species that are either not native to 
North America and/or are considered to be organisms that 
might be or could become pests of  regulatory concern at no 
charge for educational uses.  Invasive.org also serves as an 
archive for publications and websites including:  

• The Nature Conservancy’s Global Invasive Species
Team website

• Plant Conservation Alliance’s Weeds Gone Wild:
Alien Plant Invaders of  Natural Areas

• USDA Forest Service’s Nonnative Invasive Species in
Southern Forest and Grassland Ecosystems

• USDA Forest Service’s Biology and Biological
Control publication series

Invasive.org also serves to aggregate of  147 state, regional 
and national invasive species lists and laws.  Since 2015, 
Invasive.org has served 8 million pages of  information to 2.7 
million users. It currently has 65,361 images of  3,431 species.

Over the past decade, the University of  Georgia 
Center for Invasive Species and Ecosystem 
Health has partnered with weed biological control 
practitioners and the USDA Forest Service to 

develop a series of  products for technical specialists and land managers. These products revolutionized the way 
biological control practitioners map, manage, and communicate with the public about weed biological control. 
USDA Forest Service funding supported the creation of  iBiocontrol.org, a one-stop shop for those seeking quality 
biological control information. Recent upgrades to the iBiocontrol.org website brought together the power of  the 
EDDMapS geospatial database, Bugwood image catalog, SIMP Survey 123 weed biological control monitoring 
geodatabase, and a repository of  biocontrol resources in an easy to search website.

iBiocontrol.org tools include:
• The Standardized Impact Monitoring Protocol (SIMP) for weed biocontrol monitoring
• The World Catalog of  Biological Control Agents and Target Weeds Publication and Database
• Biological Control Agent Distribution Maps
• iBiocontrol Smartphone App
• Getting Started with iBiocontrol Tutorial
• Proceedings of  the International Symposia on Biological Control of  Weeds – 1969-2019
• Biocontrol in Your Backyard: Youth Biocontrol Education Curriculum for Utah, Wyoming, Nevada,

Montana and Colorado
• North American Weed Classical Biological Control Research and Development Program Directory and

Contacts

AgPest Monitor provides an infrastructure with tools, 
information products, and expert commentary for the detection 
and management of  pests that threaten U.S. crops. It combines 
EDDMapS with efforts of  the Integrated Pest Information 
Platform for Extension and Education (iPiPE, http://www.
ipipe.org/welcome) and its predecessor, ipmPIPE. Rather than 
attempting to be the one solution for all users and having to 
deal with competition between different commercial platforms, 
EDDMapS forms the basis for a National Pest Observation 
Repository. Multiple platforms including FarmDog (https://
farmdog.ag/) and myFields (https://www.myfields.info/), 
which are specifically aimed at crop consultants and growers, 
contribute data along side platforms such as iNaturalist 
(https://www.inaturalist.org/). These partners unite with 
the tools provided by EDDMapS through AgPest Monitor 

(https://agpestmonitor.org) to provide distinctly branded notifications to both invasive species and agriculturally 
focused audiences. Data products, models, and risk analysis tools are made available to all partners contributing data 
so they may enrich their users decision management process. Currently, more than 1.2 million records are available 
covering pests affecting agriculture. 

http://www.Invasive.org
http://www.ipipe.org/welcome
http://www.ipipe.org/welcome
https://farmdog.ag/
https://farmdog.ag/
https://www.myfields.info/
https://www.inaturalist.org/
https://agpestmonitor.org
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Non-native Phragmites australis (hereafter Phragmites) is one of  the most aggressive plant species invading North 
America. It is already well-established in the Great Lakes basin, along the Atlantic, Pacific, and Gulf  Coasts, and in 
wetlands across the interior of  the continent.

Non-native Phragmites is managed using a suite of  conventional approaches (e.g., herbicides, cutting/crushing, 
flooding, burning), but these strategies are not making a lasting impact at the landscape scale. They are resource-
intensive and differ in effectiveness, largely due to uncertainties in plant response to management given site-specific 
conditions and variations in how managers implement control efforts. Moreover, managers often disagree on what 
outcomes can be expected from Phragmites control efforts. Lastly, it is difficult to coordinate management efforts 
across the landscape and learn from every action taken. 

To address these challenges, the Great Lakes Commission and USGS developed an adaptive management strategy 
called the Phragmites Adaptive Management Framework (PAMF, http://greatlakesphragmites.net/PAMF). This 
framework is designed to reduce uncertainties about which treatment may work most efficiently to reduce non-
native Phragmites throughout the Great Lakes basin. Once implemented fully, PAMF will lead to approaches that 
maximize effectiveness and efficiency and change the way Phragmites management is done regionally. 

PAMF is the first basin-wide application of  adaptive management to address the issue of  non-native Phragmites. 
Adaptive management refers to management that involves planning, implementing, evaluating, and adjusting 
management activities as a repeating cycle. It also includes predictions about how a resource is expected to change 
in response to management efforts and compares observed outcomes to those predictions. This definition of  
adaptive management is used by the U.S. Department of  the Interior and is based on the fundamentals of  decision 
science where learning from 
management outcomes can improve 
management over time.  

PAMF uses a predictive model 
to “learn” about Phragmites’ 
response to various management 
combinations. Given the scale and 
variety of  management activities 
taking place around the Great Lakes 
basin, PAMF is constantly improving 
management guidance, leading to 
more effective and efficient control 
efforts. 

ISMTrack is a cloud based software system to help 
land managers track invasive species management 
across sites and over time. ISMTrack is integrated 
with EDDMapS, an invasive species inventory, 
mapping and tracking system.

ISMTrack can be used to track many invasive species 
management activities including: staffing, treatment 
method, travel time, volunteer or crew hours, 
weather conditions, completion dates and other 
critical information. Data can be shared, downloaded 
and analyzed to increase efficiency and improve 
invasive species management by a team and across 
organizations. 

We know how important it is to be able to access 
management information while in the field. 
ISMTrack’s mobile-friendly design allows managers to 
access and share information using devices like smart 
phones and tablets. Managers can access the site 
history needed to make informed decisions on the fly.

ISMTrack is currently being used in Minnesota and 
Wisconsin by University of  Minnesota - Extension, 
Minnesota Dept. of  Agriculture and University of  
Wisconsin - Extension.

• 51,158 acres and 9,794 hours of  work have been tracked across 1023 sites and 51 users in Minnesota
• 69,349 acres and 12,916 hours of  work have been tracked across 101 sites and 54 users in Wisconsin

The decision cycle of  the adaptive management framework follows the general process of: (1) participant collection 
of  plant community data and other field attributes under standard protocols, (2) entry of  data into a centralized 
database (web portal), (3) automated checking of  data for quality and consistency, (4) updating of  model weights 
or parameters, (5) selection of  recommended management actions, (6) dissemination of  recommendations to 
participants, and (7) execution of  management by participants.  Successes and challenges encountered in other 
integrated, large-scale adaptive management efforts will be highly informative in our efforts. 

The Center worked closely with Great Lakes Commission and USGS to develop and host the PAMF web 
portal based on web and mapping technologies developed for other projects. To ensure PAMF can learn from 
management efforts, managers upload monitoring and management reports on the PAMF web hub. The data 
packages of  all PAMF participants processed and management guidance tailored to observed conditions are 
generated by a basin-wide model. The PAMF web hub is an essential tool in the adaptive management cycle and its 
effectiveness ensures that managers receive management guidance in a timely and efficient manner.  

http://greatlakesphragmites.net/PAMF


Center for Invasive Species and Ecosystem Health Annual Report Highlights 2015-2019 / 33Center for Invasive Species and Ecosystem Health Annual Report Highlights 2015-2019 / 32

Healthy Trees, Healthy Cities (HTHC) is an urban tree health 
monitoring initiative coordinated by The Nature Conservancy and 
the USDA Forest Service. The Center for Invasive Species and 
Ecosystem Health established and maintains the mobile app and 
web-based project management dashboard. This initative supports 
researchers, managers and citizen scientists in the maintenance and 
protection of  city trees and forests, nationwide. The nation’s trees and 
forests are one of  our greatest assets – especially in cities where they 
provide myriad benefits for people and nature. Accordingly, urban 
forest managers must maintain a healthy urban tree canopy to ensure 
those benefits (often called “ecosystem services”) are experienced by 
communities well into the future.

HTHC offers urban forest managers and tree stewards critical tools 
to monitor and prioritize stewardship and management of  trees in 
the urban landscape. The data gathered through these efforts has 
both local and national implications: Locally, managers and stewards 
use the data to prioritize the care of  stressed trees, and intervene to 
restore health. Nationally, USFS researchers study the effects of  the 
urban environment on trees, and the impact healthy trees have on 
communities.

healthy trees healthy Cities

The specific components of  HTHC include:
1. Non-stressor specific tree health evaluation and pest

detection protocols
The tree health evaluation yields a stress index score for an
individual tree which urban forestry professionals can use to
prioritize management efforts for those trees that need it most. The
pest detection protocol is a checklist which provides valuable data
that can help managers further identify what issues may be impacting
their trees.

2. Mobile device application (“app”) that serves as a data
collector, education and management tool
Available for both iOS and Android devices, and free to download,
the app offers the following: basic inventory feature, tree health
monitoring and pest signs/symptoms data collection form,
stewardship activity documentation capability, and numerous
educational tools and resources related to tree health, stewardship
and inventory.

3. Web-based project management platform (“dashboard”)
Urban forestry professionals can track the evaluation and
management of  their trees through the dashboard, which includes
the following features and capabilities: search and sort trees by
stress index, view tree-specific data on an interactive map, assign
monitoring and stewardship tasks to individuals, and download data.

4. Training materials, in-person training support and remote
support for data collection and analysis
HTHC provides support to groups in cities across the country by
creating educational materials, providing in-person training support,
and technical guidance.

Mobile App
HTHC uses a system of  visual estimates of  
tree crown health to create stress index values. 
Gathering data requires no special tools or 
experience with tree health –just the mobile 
app and the user’s vision. The data collected 
on each individual tree is compared to all 
other trees of  the same species in the HTHC 
database, indicating how stressed observed 
trees are compared to nationwide averages. The 
stress index is non-stressor specific – meaning 
it does not focus on one particular known 
or anticipated cause of  stress, enabling early 
detection of  decline prior to the establishment 
of  a known cause, which often comes too late 
to respond to a tree’s needs.

Visual Tree Health Metrics

Early detection of  forest pests is key to protecting city trees 
and forests – as well as rural trees and forests. Indeed, trees 
impacted by insects and pathogens are often spotted first in 
cities, especially coastal cities, due to the linkage between pests 
and international trade, as well as the movement of  firewood 
and nursery stock.

While these pests represent a significant threat to urban and 
rural forests across the country, regular checks for the signs/ 
symptoms of  infestations or infections can lead to a rapid 
response before these pests become unmanageable. HTHC’s 

Pest Check module simplifies the process for checking 
for the signs and symptoms associated with our nation’s 
worst insects and pathogens. Through simple lists 
and info pages, this module guides users to search for 
symptoms of  pests yet to be identified. While this check 
cannot diagnose an issue, the data collected can help 
tree stewards direct follow-up efforts for their trees, 
and report sightings to local authorities. To further 
educate members of  the public on their respective roles 
in identifying the signs of  pests, HTHC staff  offer 
trainings and materials for several important threats to 
urban forests nationwide, like emerald ash borer and 
sudden oak death.

Pest Detection

Web-based Project Management Dashboard
The HTHC web-based project 
management dashboard hosts 
tools for managing projects 
that use the HTHC app, from 
assigning trees to participants to 
tracking progress, and for data 
analysis and access. The HTHC 
web-based dashboard has been 
designed to be easy-to-use and 
serves as a perfect companion to 
the HTHC mobile app.

• Upload existing tree
inventory data

• Create a project to address
particular management
or research needs: health
checks, pest checks, and/or tracking tree care

• Add participants to the project: field staff, volunteers, anyone with an
HTHC account

• Assign specific trees for participants to visit, which are then sent
directly to their mobile device

• View Stress Index scores for trees in the project
• Download data for trees in the project, including the history of  all

recorded visits to a specific tree
• Track progress on the dashboard with near-instantaneous updates

from the field

The HTHC app contains 4 modules which 
are tools for managing key aspects of  tree 
stewardship:

• Tree Care: Record stewardship
activities like pruning, watering, and
more, enabling stewards to ensure a
tree receives the proper care it needs

• Health Check: Assess a tree based
on visual signs of  stress to acquire
insights into the stress level of  an
individual tree

• Pest Detection: Check for serious
forest insects or pathogens,
relying on a checklist that guides
users through common signs and
symptoms of  known and unknown
pests

• Add a Tree*: Add individual
trees to the HTHC database by
inventorying them, providing basic
information like species, DBH, and
location.

*Existing inventories can be added to the
HTHC database by contacting HTHC staff. The
HTHC app simplifies data collection, is easy to
use, seamlessly works with a web-based project
management dashboard, and data is compatible
with i-Tree. The data collected have also been
used as complementary to tree inventories using
commercial software, and HTHC data can be
cross-walked to commercial tree inventory
software databases.

HTHC’s visual health metrics focus on visible signs of  stress, like the 
fine twig dieback circled on this park tree. Photo credit: Ben Mertz, 
TNC
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EDDMapS is a web-based mapping system for documenting the distribution of  invasive species and agronomic 
pests. It is fast, easy to use and doesn't require geographic information systems experience. Launched in 2005, it 
was originally designed as a tool for state exotic pest plant councils to develop more complete distribution data 
of  invasive species. Participants submit their observations using a simple, interactive web interface or view results 
through interactive queries into the EDDMapS database. EDDMapS encourages users to participate by providing 

internet tools that maintain their personal records and enable 
them to visualize data with interactive maps.

Users simply enter information from their observations into 
the standardized on-line data form, which allows specific 
information about the infestation, including images, to be 
added. Data are immediately loaded to the website, allowing 
real time tracking of  species. Being able to visualize the current 
distribution of  a species as it moves into a new area helps to 
facilitate early detection and rapid response (EDRR) programs. 
EDRR programs help stop or control an invasive species before 
it becomes an unmanageable problem.

All data are reviewed by expert verifiers to ensure identifications 
are accurate. The data are made freely available to scientists, researchers, land managers, land owners, educators, 
conservationists, ecologists, farmers, foresters, state and national parks.

EDDMapS goal is to maximize the effectiveness and accessibility of  the immense number of  invasive species 
observations recorded each year. As of  September 2020, EDDMapS has over 5 million records.  EDDMapS 
combines data from other databases and organizations as well as volunteer observations to create a national network 
of  invasive species distribution 
data that are shared with 
educators, land managers, 
conservation biologists, and 
beyond. These data will 
become the foundation for 
a better understanding of  
invasive species and pest 
distribution around the world.

Kudzu, Leslie J. Mehrhoff, Univ of  Connecticut

EDDMapS data allow for real-time mapping 
of  invasive species and the Center has developed 
a variety of  dynamic maps available free for 
non-commercial use. Many organizations embed 
such maps on their individual websites. This 
map demonstrates the overlap of  a reproductive 
invasive host tree species and its associated invasive 
agricultural pest.

Sum of  EDDMapS Records, Reporters 
and Species Reported by Year, 2015-2019
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Bulk Data added to EDDMapS, 2015-2019

Data from some databases were historically removed and re-uploaded when contributed, resulting in some years looking like very little data was 
contributed via Bulk.  New procedures prevent this by checking for changes to existing data, updating those records, and adding new records, preserving 
data integrity in EDDMapS.



Center for Invasive Species and Ecosystem Health Annual Report Highlights 2015-2019 / 37Center for Invasive Species and Ecosystem Health Annual Report Highlights 2015-2019 / 36

eddmaPs state/ProvINCIAL integration

EDDMapS has been officially adopted as the primary noxious weed database for Utah, Montana, Colorado and 
Nevada by the state weed coordinators in those states. It is also the primary invasive species (all taxa) database 
for Minnesota, Florida, Washington, Alberta and Ontario. Ohio State Extension Forestry and Wisconsin’s First 
Detector Network has supported updates and maintenance to the EDDMapS Midwest/Great Lakes Early 
Detection Network annually.  Utah Weed Supervisor’s Association and Montana Department of Agriculture jointly 
funded the development of the EDDMapS Pro smartphone application. EDDMapS Pro allows county weed 
supervisors to “revisit” existing invasive species occurrences and update their status as still positive, treated or 
eradicated. This changes the story told by the distribution maps from showing the problem to showing the progress 
toward solving the problem. In September 2018, representatives from nine western states and two Federal agencies 
met for two days in Salt Lake City, Utah to develop a strategic plan for the EDDMapS program in the western 
United States. The progress on the plan and next steps were discussed at a follow-up meeting in Denver, Colorado 
in February 2020.

Highlights from EDDMapS State/Provincial projects:
• Transferred Washington Invasives Smartphone App from obsolete platform to EDDMapS and integrated

reporting forms into the Washington Invasive Species Council website. The first Asian giant hornet (Vespa
mandarinia) report in the U.S. was reported through the website reporting forms.

• Worked with Florida Forest Service to move Spatial Invasive Infestation and Priority Analysis (SIIPA)
model into a web-based interface from an ESRI ArcGIS desktop application developed by The Nature
Conservancy.  The SIIPA model provides land managers with an adaptable, easy-to-utilize decision support
tool for making on-the-ground prioritization choices.  SIIPA uses existing EDDMapS reports for the
infestations.

• Utah Department of  Agriculture and Food adapted the SIIPA model for ranking of  their noxious weed
grant programs.

• Montana Department of  Agriculture and Bureau of  Indian Affairs – Rocky Mountain Region supported the
integration of  Montana’s tribal lands into Wild Spotter.

• Minnesota Department of  Natural Resources adopted EDDMapS in 2016 and DNR staff  made 12,606
reports of  invasive species covering 101,569 acres in fiscal year 2017.

EDDMapS Planning meeting in Utah (left) and Colorado (right)

EDDMapS 5.0 was launched at the end of  2019 
to integrate regional websites and apps.  As part 
of  a yearlong initiative to streamline and better 
brand EDDMapS, the EDDMapS website was 
completely refreshed.  The primary goal was to 
move to a new responsive and modern website 
design with full screen maps.  Beyond the new 
design and new maps, a new dashboard was 
included for registered users.  This new website 
allows for improved marketing, more efficient 
updates and shared features.  The website is paired 
with the new EDDMapS smartphone app that was 
launched in spring of  2020.

eddmaPs 5.0 launChed

Spatial Invasive Infestation and Priority Analysis model process and integration with EDDMapS and Minnesota Infested Waters map

• Minnesota Department of  Natural Resources (DNR) maintains an Infested Waters List of  waters containing
high priority aquatic invasive species. The DNR will add a lake, river, pond or wetland to the infested waters
list if  it contains one of  these aquatic invasive species. The DNR may also list a lake, river, pond or wetland
as infested if  it is connected to a body of  water where an aquatic invasive species is present. To reduce the
risk of  spreading aquatic invasive species, activities like bait harvest and water use are managed differently in
infested waters.  The Infested Waters list and map was completely integrated into and hosted in EDDMapS.
https://www.eddmaps.org/midwest/tools/infestedwaters/?page=map

• Nevada Department of  Agriculture (NDA) worked with the Center to develop a Rangeland Monitoring
smartphone app based on their Rancher’s Monitoring Guide. The app is a tool for collecting, tracking,
and storing rangeland monitoring data built on the EDDMapS platform. Monitoring provides all users
with information and feedback for their current management practices. Monitoring also helps determine
whether management objectives are realistic and achievable. Using the app also allows access to records of
environmental and resource conditions, events, and management practices that may influence vegetation
trends.  When individuals apply the procedures outlined in the app with accuracy, the information that is
gathered is acceptable to federal and state cooperating agencies. It is important to coordinate monitoring of
public lands with the appropriate public land manager and jointly collect the information whenever possible.
When data is properly referenced and documented, it contributes to evaluating rangelands on a large scale.
NDA staff  is helping effectively implement this technology on ranchers’ property or allotments.

https://www.eddmaps.org/midwest/tools/infestedwaters/?page=map  
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Cooperative Invasive Species Management Areas (CISMAs) 
foster development of  local partnerships among federal, 
state, and local governmental agencies, tribes, individuals, 
and other interested groups to manage invasive non-native 
species in a defined geographic area addressing both public 
and private lands. The CISMA approach results in efforts that work across 
boundaries, pool limited resources and similar priorities, and create a unity of  voice that 
propels the issue of  invasive non-native species to the forefront of  the public’s sight as well as 
improves efficiency and effectiveness in management. 

The Florida Invasive Species Partnership (FISP), which is a multi-agency group of  20 federal, 
state, local and non-government organizations including the University of  Georgia – Center 
for Invasive Species and Ecosystem Health.  The mission of  FISP is to improve the efficiency 
and effectiveness of  preventing and controlling invasive non-native species through partnering 
to increase communication, coordination and use of  shared resources in order to protect wildlife 
habitat, working agricultural and forest lands, natural communities and biodiversity in Florida. FISP 
has three main goals:  
1. Encourage voluntary partnerships to increase effectiveness and decrease costs of  comprehensive

invasive species management;
2. Encourage the development, implementation and sharing of  new and/or innovative approaches to address the

threat of  invasive species; and, 
3. Provide tools and resources that enable the development of  unified approaches, bridging the gap between

private landowners and land management agency invasive species efforts.

In line with these goals, FISP has been instrumental in the expansion of  Cooperative Invasive Species Management 
Areas (CISMAs) in Florida and in providing updated invasive species incentive program information to private 
landowners. To date, 17 CISMAs are established, covering 97.6% of  Florida. CISMAs are partnerships to manage 
invasive species in geographically defined areas of  Florida. FISP supports CISMA development with monthly 
webinars, website and work plan guidance, strategic and organizational plan templates, and an annual CISMA 
session at the Florida Exotic Pest Plant Council Symposium where experiences are shared.  

The FISP Landowner Assistance Database, provided on the FISP website www.FloridaInvasives.org, connects 
Florida landowners and land managers with financial and technical support from agencies and organizations. 
Information about cost-sharing programs, grants and/or technical assistance helps private and public land managers 

with resource management and helps complement control 
efforts across boundaries.  

The website for FISP, CISMAs and the Landowner 
Assistance Database, all housed at www.FloridaInvasives.
org, is critical to achieving FISP goals.    

EDDMapS has become the database of  record for invasive 
wildlife in Florida over the last 10 years and the Center 
works closely with Florida Fish and Wildlife Conservation 
Commission to keep this data current.  A two-day strategic 
planning session was held in May 2019 to determine needs, 
gaps and issues.  

Florida invasive sPeCies PartnershiP

• When Argentine black and white tegus became established in Toombs and Tattnall counties in southeast
Georgia, the Center worked with Georgia Department of  Natural Resources to quickly implement a web-
based reporting form for the tegus.

• Utah Weed Supervisor’s Association has contracted with the Center annually to continue to enhance the
EDDMapS Pro platform for their needs.  Utah county weed supervisors and their staff  have added 14,760
new records and 39,297 revisits since January of  2018.  They have also supported the development of  the
EDDMapS Dashboard, integration of  verification into EDDMapS Pro, advanced data filters in EDDMapS
Pro, photo projects with before and after photos and improvements to offline maps.

• Ontario Federation of  Anglers and Hunters and Alberta Invasive Species Council has supported to
expansion of  EDDMapS into Canada.  This includes adding 93,388 records of  invasive species occurrences,
developing smartphone apps and websites specific for the provinces, expanding distributions maps to
include Canada and importing iNaturalist data for Canada into EDDMapS.  Ontario has implemented a very
successful social marketing campaign focused on EDDMapS.

• IveGot1 has become more than just the name of  the EDDMapS reporting app in Florida.  It is an integral
part of  the awareness campaign with www.ivegot1.org redirecting you to EDDMapS, the smartphone app
and the exotic species hotline 1-888-Ive-Got1.  The hotline is monitored by the Florida Fish & Wildlife
Conservation Commission.

• Georgia Department of  Natural Resources worked
with the Center to convert their paper-based system of
documenting bats a smartphone app on the EDDMapS
platform.  Georgia is home to 16 species of  bats.
Bats are a valuable and fascinating part of  Georgia’s
natural heritage. They provide a beneficial service by
foraging on flying insects, many of  which are pests.
A single bat can eat hundreds of  mosquitoes in one
hour. They also eat large numbers of  moths and beetles
that cause agricultural damage.  Populations of  these
species are more vulnerable to habitat alterations and
are of  conservation concern. Other factors impacting
bat populations include pesticides and water quality
that impact aquatic-based food supplies, wind energy
and as of  the mid-2000s, an invasive disease known as
white-nose syndrome. This app allows citizen scientists
to report sighting bats found within bridges and other
Georgia Department of  Transportation structures.
Users create a free EDDMapS account and help
Georgia Department of  Natural Resources protect these important species.

Example social media post from 
Ontario (top), IveGot1 reporting 
information on tailgate of  Florida 
Fish & Wildlife Conservation 
Commission truck (left) and Training 
County Weed Supervisors in Utah 
(right).

http://www.FloridaInvasives.org
http://www.FloridaInvasives.org
http://www.FloridaInvasives.org
http://www.ivegot1.org
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The Cooperative Agricultural Pest Survey (CAPS) is a cooperative effort between the Georgia Department of  
Agriculture, USDA APHIS PPQ, Georgia Forestry Commission, University of  Georgia, and other state and federal 
agencies.  The mission of  the program is to conduct surveillance, detection, and monitoring activities of  agricultural 
crop pests and biocontrol agents.  Survey targets include insects, plant diseases, weeds, nematodes and other 
invertebrate organisms.  Generally, these pests are not established in the U. S. or have very limited distribution. The 
goal is to be proactive in preparing for plant health emergencies and to help strengthen off-shore pest-exclusion 
programs.  The CAPS program is committed to 
protecting and promoting Georgia and U.S. agriculture 
by facilitating trade.  CAPS data is used to support 
the development and expansion of  export markets by 
identifying pest-free regions which can promote and 
allow agriculture exports even if  a pest is found within 
another state.

The Center has been involved in the CAPS program 
since it began Georgia.  The Center currently 
supports the CAPS program by developing outreach 
materials and programs, hosting the GAInvasives.org 
website and coordinating with other UGA faculty and 
departments.

CooPerative agriCultural Pest survey 

Invasive Plant Control, Inc. (IPC) was established in 1997 
with the sole purpose of  controlling invasive species in 
natural areas. Steve Manning, IPC’s President, approached 
the Center about adapting the EDDMapS framework for use 
by their crews and clients. The Center worked with IPC crew 
leaders to develop a three-part approach. First, the crew 
leaders would use iPhones in the field to collect data and 
photo points using a native iPhone app; then iPads would 
be used at the end of  each day to enter, via a web form, site 
information, weather conditions and draw treatment area 
polygons, this now provided IPC clients a web interface 
to track work in real time. In six months, IPC went from 
a completely paper system with no spatial interface to 
entirely digital providing site photos and polygons for their 
clients. The system has been used successfully for eight field 
seasons since 2008 and has recorded 200,662 hours of  work 
on 1,051 properties for a total of  132,183 acres treated. 
The Center is working with IPC in 2020 to modernize the 
website and smartphone app.

iPCConneCtWhen information about invasive species occurrences is collected, there are five major elements needed: who, what, 
when, where, and how much. However, to make this information sharable, this information as well as any additional 
information needs to be collected in a standard format. The North American Invasive Species Management 
Association (NAISMA) has been the manager of  this standard since 2001. Starting in May of  2017, a series of  five 
workshops have been held to update these standards. The updated standards was adopted by NAISMA at their 
annual meeting in October 2018.

• Center faculty and staff  helped to organize workshops held in Savannah, GA (May 2017 as part of  North
American Invasive Species Forum), Las Vegas, NV (December 2017 as part of  Western Weed Coordinating
Committee Meeting), Denver, CO (March 2018 as part of  Western Governor’s Association Western
Working Lands Forum) and Gainesville, FL (May 2018 at USGS offices).

• Center faculty and staff  authored: Information management relevant to invasive species early detection and
rapid response programs – Contractor’s Report as an assessment of  U.S. Federal Information Management
Systems (https://www.doi.gov/sites/doi.gov/files/uploads/information_systems_edrr_5june2018.pdf)

• Center faculty and staff  authored: Enabling decisions that make a difference – guidance for improving
access to and analysis of  invasive species information (https://www.doi.gov/sites/doi.gov/files/uploads/
isim_guidance.pdf)

• Center faculty helped develop the Western Governors’ Association Invasive Species Data Management
Workshop Findings and Recommendations – (http://westgov.org/images/editor/WGA_Invasive_Species_
Data_Protocol.pdf) and presented as part of  the Webinar: Biosecurity and Invasive Species Initiative
– (http://westgov.org/news/wga-chair-hawaii-gov.-david-ige-announces-biosecurity-and-invasive-species-
initiative-july-12-webinar/)

invasive sPeCies data standards

The Rose Rosette Disease Specialty Crop Research Initiative 
project initiated a new website (https://roserosette.org) to 
enable reporting of  Rose Rosette Disease.  Since the symptoms 
caused by the pathogen can be similar to those from abiotic 
disorders and herbicide injury, additional testing is frequently 
needed to confirm diagnosis from images.  EDDMapS was 
expanded to allow for routing of  samples to diagnostic labs, and 
facilitate seamless communication between reporters, verifiers, 
and diagnosticians.  As of  September 2020, this has enabled 
additional 2,040 report of  Rose Rosette Disease to be collected 
from 1,243 citizen science volunteers in 863 counties and 44 
states with 748 new counties added to the distribution map for 
Rose Rosette Disease.  

rose rosette disease

The Encyclopedia of  Life (EOL), a division of  the National Museum of  Natural History, Smithsonian Institution, 
received a National Science Foundation grant to help aggregate citizen science observation data into a central 
repository. The Center was engaged to develop a pilot project integrate the invasive species subset of  the repository 
into EDDMapS. This would also “run” the data through EDDMapS verification process. Throughout the project, 
it was determined that iNaturalist was the primary source of  citizen science data and 171,949 records were verified 
and added from iNaturalist to EDDMapS in 2017.  The EDDMapS partners requested and funded the iNaturalist 
import to become permanent part of  EDDMapS.  The Center developed routines and a triage system for verifiers 
to quickly review the data by species.   There are 1,047,278 records from iNaturalist currently in the triage system 
and additional records are added weekly.

enCyCloPedia oF liFe and inaturalist integration

http://GAInvasives.org
https://www.doi.gov/sites/doi.gov/files/uploads/information_systems_edrr_5june2018.pdf
https://www.doi.gov/sites/doi.gov/files/uploads/isim_guidance.pdf
https://www.doi.gov/sites/doi.gov/files/uploads/isim_guidance.pdf
http://westgov.org/images/editor/WGA_Invasive_Species_Data_Protocol.pdf
http://westgov.org/images/editor/WGA_Invasive_Species_Data_Protocol.pdf
http://westgov.org/news/wga-chair-hawaii-gov.-david-ige-announces-biosecurity-and-invasive-species-initiative-july-12-webinar/
http://westgov.org/news/wga-chair-hawaii-gov.-david-ige-announces-biosecurity-and-invasive-species-initiative-july-12-webinar/
https://roserosette.org
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Additional work of  primary importance this year was an assessment of  
important agronomic and non-crop whitefly hosts. That work suggested 
that whitefly captures always increased when traps were adjacent to cotton, 
vegetables, morning glory, cypress vine, and lantana. Further, a naturally 
occurring entomopathogen, Isaria fumosorosea,  was identified and ultimately 
cultured from dead whiteflies in cotton.  Subsequent work with the wild 
strain shows that this isolate is at least as effective as commercially available 
Isaria strains and more virulent than other types of  entomopathogens against 

silverleaf  whitefly. Understanding the 
environmental conditions and annual 
lifecycle of  this fungus may be 
critical to our ability to predict 
whitefly outbreaks in the future. 
Work is ongoing in support of  
testing insecticide resistance, 

Professionals from the Center helped create curriculum and 
training to Farm Service Agency Agriculture lenders and key staff  
to help them understand how National Environmental Policy 
Act impacts wetland related decisions, be able to use FSA’s new 
wetland screening tool, use online mapping resources to determine 
if  wetlands or wetland soils are present, and during site visits to 
determine if  hydrologic indicators are present. In addition, a field 
guide was created for every region to help FSA Ag lenders and key 
staff  determine if  wetland vegetation is present during a site visits. 

On site trainings were carried out for key FSA staff  in each region:
• Attended and assisted and taught SEC training in

Rochester, NY 7/18-7/21/16
• Attended and assisted with training stations in Bozeman, Montana from 8/13-8/17/2016
• Scheduled, located suitable sites, recruit local experts, coordinated and carried out SEC/FSA training in

Rome, GA from 10/19-10/21/2016
• Scheduled, located suitable sites, recruit local experts, coordinated and carried out SEC/FSA training:

• Jackson, MS from 4/4-4/6/2017
• College Station, TX from 4/11-4/13/2017
• Tallahassee, FL 5/2-5/4/2017
• Charlotte, NC 5/16-5/18/2017

wetland training For Farm serviCe agenCy
Silverleaf  whitefly is one of  the world’s most serious insect pests.  More effort 
is necessary to coordinate whitefly suppression efforts across agricultural 
commodities in the region.  Due to direct feeding and indirect factors such 
as transmission of  new viruses to vegetable crops, economically sustainable 
production will become untenable if  current trends continue and insecticide 
resistance appears.

The most significant result of  research conducted in 2018-2019 was a statewide 
assessment of  whitefly distribution and abundance.  Researchers travelled 
more than 80,000 miles to service a network of  125 traps that extended from 
Dothan, AL, to Vidalia, GA.  More than 100,000 whiteflies were captured 
during the year.  The population began rapidly increasing during the first week 
in August, resulting in a statewide peak of  nearly 50 whiteflies per trap at the 
end of  September, which coincided with cotton defoliation.  Populations were 
most abundant in Ben Hill, Colquitt, Cook, Tift and Worth counties. 

whiteFly Biology and distriBution in georgia

From top: Dewberry whitefly (Tetraleurodes 
ursorum), bandedwing whitefly 
(Trialeurodes abutiloneus) and Silverleaf  
whitefly (Bemisia tabaci).

A promising entomopathogen, Isaria 
fumosorosea, a whitefly-killing fungus.

The researchers in action! 
Top: Dr. Toews conducting 
class in the field; Bottom: 
Dr. Barman counting 
whiteflies on traps.

The Center hosted the North American Invasive Species Forum at the Coastal Georgia Botanical Gardens in 
Savannah, Georgia in May of  2017. This forum provided an opportunity for professionals and organizations to 
meet and discuss various aspects of  invasive species managment, research and regulation in North America. The 
entire conference and workshop were live streamed on YouTube so it could reach a larger audience. The Forum and 
Preconference Workshop featured 47 presentations. There were 104 attendees from Canada, Mexico, India and 24 
U.S. States. Forum sponsorship was provided by the Bureau of  Land Management, Syngenta and the Sustainable 
Forestry Initiative.

north ameriCan invasive sPeCies Forum
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Wallace, RD; Bargeron, CT; LaForest, JH; Carroll, RL. 2020. (In Press). Citizen Scientists’ Role in Invasive Alien 
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Outreach Publications
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Cooperative Extension Circular. Athens, GA. (Submitted December 2019).
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https://www.doi.gov/sites/doi.gov/files/uploads/information_systems_edrr_5june2018.pdf
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Moss, E. J., Douce, G. K., LaForest, J. H., Moorhead, D. J., Bargeron, C. T., & Toews, M. D. (2016). Invasive Insects 
of  Concern to Georgia (BW-2016-01). Tifton, GA: University of  Georgia Center for Invasive Species and 
Ecosystem Health. Retrieved from http://bugwoodcloud.org/mura/gist/assets/File/Invasive%20Insects%20
of%20Concern%20to%20GA_forweb.pdf

Swain, S. J., Bargeron, C. T., Moorhead, D. J., Douce, G. K., Rawlins, K., & LaForest, J. H. (2015). Using your 
Smartphone to Report Invasive Species (BW-2015-02). The University of  Georgia, Center for Invasive Species 
and Ecosystem Health.

Journal Articles
Tillman, G., M. Toews, B. Blaauw, A. Sial, T. Cottrell, E. Talamas, D. Buntin, S. Joseph, R. Balusu, H. Fadamiro, S. 

Lahiri. Parasitism and predation of  sentinel eggs of  the invasive brown marmorated stink bug, Halyomorpha halys 
(Stål) (Hemiptera: Pentatomidae) in the southeastern USA. Biological Control 145: 104247. 

Lahiri, S., S. Punnuri, M.D. Toews, X. Ni, FPF Reay-Jones, D. Buntin, A. Jacobson. 2020. Combining host plant 
resistance and foliar insecticide application to manage Melanaphis sacchari (Hemiptera: Aphididae) in grain 
sorghum. International Journal of  Pest Management. (in Press).

Perez, L., P.J. Moore, M.R. Abney, and M.D. Toews. 2020. Species composition, temporal abundance and 
distribution of  insect captures inside and outside commercial peanut shelling facilities. Insects 11: 110. https://
doi.org/10.3390/insects11020110.

Rawlins, K., Moorhead, D. J., & Bargeron, C. T. (2015). A Homeowner’s Guide to Preventing the Introduction and 
Spread of  Invasive Species: How You Can Make a Difference (BW-2015-01). The University of  Georgia, Center 
for Invasive Species and Ecosystem Health.

Wallace, R., Coyle, D., McCarty, E., Bates, C., Bargeron, C., Evans, M., . . . Lightfoot, C. (2020). Asian Longhorned 
Beetle Fact Sheet. Retrieved from https://resources.ipmcenters.org/view/resource.cfm?rid=18809

Wallace, R., Coyle, D., McCarty, E., Bates, C., Bargeron, C., Evans, M., . . . Lightfoot, C. (2020). Asian Longhorned 
Beetle and its SE US Lookalikes. Retrieved from https://resources.ipmcenters.org/view/resource.
cfm?rid=18810

Wallace, R., Ames, L., Laforest, J., Hinkle, N., Delaplane, K., Hoebeke, E., . . . Bargeron, C. (2020). Asian Giant 
Hornet Fact Sheet. Retrieved from https://resources.ipmcenters.org/view/resource.cfm?rid=17424

Wallace, R., Laforest, J., Ames, L., Hinkle, N., Delaplane, K., Hoebeke, E., . . . Bargeron, C. (2020). Asian Giant 
Hornet Southeastern US Lookalikes. Retrieved from https://resources.ipmcenters.org/view/resource.
cfm?rid=17425



Center for Invasive Species and Ecosystem Health Annual Report Highlights 2015-2019 / 49Center for Invasive Species and Ecosystem Health Annual Report Highlights 2015-2019 / 48

Lahiri, S, X. Ni, G.D. Buntin, and M.D. Toews. 2020. Parasitism of  Melanaphis sacchari (Hemiptera: Aphididae) by 
Lysiphlebus testaceipes (Hymenoptera: Braconidae) in the greenhouse and field. J. Entomol. Sci. 55: 14-24.

Moore, L., P. Tirello, D. Scaccini, M. Toews, C. Duso, A. Pozzebon. 2019. Charactorizing damage potential of  the 
brown maromoated stink bug (Hemiptera: Pentatomidae) in cherry orchards. Entomologia Generalis 3-4: 271-
283.
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Georgia Presentations and Total Presentations by Year, 2015-2019

Georgia Presentation Participants 
and Total Presentation Participants by Year, 2015-2019
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Presentations
Center staff  are invited to a variety of  events, conferences and workshops at the local, state, regional, national 
and international level.  The Center is involved in invasive species policy workshops, give talks at data and citizen 
scientist symposiums, attend annual meetings for entomological and plant pathology societies and meet with many 
partners throughout the year on various projects. The Center also works locally providing First Detector workshops 
to the public and partnering with local garden clubs.

From top left to bottom right: Booth at Entomology Society of  America (2017), Rachel Carroll at Citizen Science Conference (2019), Booth at North 
American Invasive Species Management Association Conference (2019), Dave Moorhead training First Detectors (2018), Chuck Bargeron speaking at North 
American Invasive Species Forum (2017).
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Regional/State/Local
Everglades Cooperative Invasive Species Management Area Steering Committee – 2008-present (Bargeron)
University of  Florida Center for Aquatic and Invasive Plants Advisory Board – 2018-present (Bargeron)
Georgia Invasive Species Task Force – 2007-present (Bargeron)
President.  Georgia Entomological Society – 2017 (Toews)
Program Chair. Annual Meeting of  the Georgia Entomological Society – 2016 (Toews)

2018. Award for Excellence – Computer Software or Website. Wild Spotter (www.wildspotter.org). Southern Regional 
Extension Forestry.

Oliver I. Snapp Award (best research paper by a regular member). 2018. Awarded by the Georgia Entomological Society, April 
6. (Toews)

International IPM Award of  Excellence. 2018. Awarded to the Megacopta working group (W. Gardner, P. Roberts, D. Suiter, 
D. Buntin, J. Ruberson, J. All, A. Sparks, J. LaForest, C. Bargeron, J. Greene and M. Toews) by the 9th International IPM
Symposium Awards committee, March 19.

2016. Award for Excellence in Outreach. Warnell School of  Forestry and Natural Resources. (Bargeron)
2016. Award for Excellence – Extension Publication. Invasive Insects of  Concern to Georgia. Southern Regional Extension 

Forestry.
2015. Award for Excellence – Extension Publication. Forest Pest Insects in North America: A Photographic Guide. Southern 

Regional Extension Forestry.
2015. Award for Excellence –  Integrated Mobile Web-Based Educational Tools. Southeast Early Detection Network. 

Southern Regional Extension Forestry.
2015. Award for Excellence – Computerized Resource Library for Decision Makers. Georgia Forest Productivity Website - 

www.bugwood.org/productivity. Southern Regional Extension Forestry.
2015. Award for Excellence in Integrated Pest Management. Awarded by the Southeastern Branch of  the Entomological 

Society of  America. (Toews)
2015. Oliver I. Snapp Award (best research paper by a regular member). Awarded by the Georgia Entomological Society. 

(Toews) 

International
North American Invasive Species Management Association. Chair – 2020-2021 (Bargeron)
North American Invasive Species Network. Chair – 2014-2017 (Bargeron)
Continental Dialogue on Non-Native Forests Insects and Diseases. Steering Committee – 2015-present (Bargeron)
North American Invasive Species Forum International Planning Committee – 2019-2021 (Bargeron)

National
National Invasive Species Advisory Council. Chair – 2017-2019 (Bargeron)
National Association of  Exotic Pest Plant Councils, Board Member at Large – 2015-present (Bargeron)
National Invasive Species Awareness Week Planning Committee – 2017-present (Bargeron)

Professional Service

Awards

University
Elected to serve on University Promotion and Tenure Appeals Committee. 2017-2022 (Toews)
Elected to serve on CAES Faculty Council (president 2016-2017) – 2015-2017 (Toews)
Elected to serve on University Council – 2014-2017 (Toews)

grants
The Center works with a diverse set of  partners including Federal agencies, state agencies, universities and non-
profit organizations to develop and maintain our project and programs.  These are typically cooperative agreements, 
contracts and grants.  

Total Number of  Grants and Total Grant Amounts by Year, 2015-2019

http://www.wildspotter.org
http://www.bugwood.org/productivity
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